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Abstract 
The Historic City of Ayutthaya, founded in ca.1350 as the second capital of the Kingdom of Siam after 
Sukhothai, is a World Heritage site locating on an island of the Chao Phraya, Lopburi and Pa Sak rivers. The severe 
flood in Thailand, lasted for three months, since October-December 2011 has inundated the World Heritage 
properties and historic monuments around the city of Ayutthaya. Because of the extreme height of the flood, the 
protective embankments could no longer withstand the 2011 flood as they did before. In fact Ayutthaya has long been 
flooded. In the past, the local people solved this problem by digging canals we still can find today many canals and 
water gates at most of the rivers around and inside the Ayutthaya Island. As current situations change, canal digging 
is no longer an appropriate way for the city flood protection. 
The previous flood has damaged the historic monuments in the historic city of Ayutthaya. To conserve 
those historic monuments, it is important to assess the damages in terms of environmental damage, external damage 
and internal damage. The levels of damage; high risk, medium risk and low risk respectively, are also assigned. 
Furthermore, the historic monument values are ranked as high, medium or low values. These two factors are 
employed as indicators for setting the priorities of historic monument site conservation. 
The research found out that highest risk damages for the historic monument sites were the level above the 
mean sea level and the distance from the rivers or canals. To protect those valuable historic monument sties in future, 
all stakeholders should be involved in the conservation plan. 
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1. Introduction 
 
The Historic City of Ayutthaya, founded in ca.1350, was registered as a world heritage site on 
December 13, 1991 by the Wold Heritage Property to meet the following criteria: it is the testament to the 
culture or civilization to emerge in the present, considered as important to the history of race, of 
Ayutthaya and of Thailand. Afterwards, the word heritage site management guidance has published, 
releasing in March 1992 to provide a framework for the conservation operation. The most important area 
which has the best physical and atmosphere is (1) the Nucleus Zone, while (2) is an area with less 
importance in the City Island and the other four of six areas are the Buffer Zone outside the city Island 
(Fig. 1 a) [1].
Flooding is an important natural risk the basin environments. Thailand has a long history of 
flood cycles in seasonal variance. The basin area is flat at an average elevation of 1 to 2 m. from the mean 
sea level with certain spots where the elevation is lowered down to the sea level due to land subsidence. 
, the local people solved 
this problem by digging canals we still can find today many canals and water gates today at most of the 
rivers around and inside the Ayutthaya Island [2]. As current situations change, canal digging is no longer 
an appropriate way for the city flood protection. The past Flood in 2011, has its results to the physical, 
economic, social and environment damages. The important historic monuments of Ayutthaya were also 
affected and damaged. 
The study aims of this study are to at propose the importance of assess the flood impacts and the 
cultural properties vulnerabilities in Ayutthaya historical city, in order to promote the awareness of all the 
stakeholders in the cultural properties conservation process; stakeholders are the central and local 
governments, private sectors as well as the local people. As a consequent, three objectives of the study are 
set as follows; (a) to assess the flood impact of historic monument sites within and around the Ayutthaya 
World Heritage Sites (b) to setting the priorities of historic monument sites conservation. (c) to determine 
how to incorporate civil society in the conservation process. However, as the study is in the early stage, 
this paper will include only the first two objectives. 
 
   
Fig. 1. (a) Zoning and the distribution of Ayutthaya Historical City. (b) Factors, Influencing vulnerability. 
 
2. Literature Review 
 
2.1 Defining vulnerability 
 
General definitions of vulnerability and related terms are as follows [3]: 
Vulnerability = Exposure + Resistance + Resilience 
Exposure: at risk property and population; 
Resistance: measures taken to prevent, avoid or reduce damage; 
Resilience: capability to recover prior situation or achieve desired post-disaster situation. 
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Vulnerability is a human condition or process resulting from physical, social, economic and 
environmental factors, which determine the possibility and scale of damage from the impact of a given 
hazard[4]. As a consequence, it is dynamic and is a result of many interconnected factors. The intrinsic 
and dynamic feature of an element at risk that determines the expected damage resulting from a given 
hazardous event and is often even affected by the damaging event itself. Vulnerability changes 
continuously over time by physical, social, economic and environmental factors (Fig.1 b). This context 
defines physical vulnerability as the vulnerability of the physical environment; social vulnerability as the 
outcome experienced by people and their social, economic, and political systems; and human 
vulnerability as the combination of physical and social vulnerability. Risk is also depends on the 
characteristics of person or groups an incompetence to avoid or absorb potential harms[5-6] as well as the 
conditions define by physical, social, economic and environmental factors or processes, which increase 
the susceptibility of a community to the impact of hazards[7]. Risk is also depends on the characteristics 
of a person or group in terms of their capacity to anticipate, cope with, resist and recover from impacts of 
a hazard. The degree of damage to a given element at risk or set of elements at risk resulting from the 
incident of a natural phenomenon of a given magnitude can be expressed on a scale from 0 (no damage) 
to 1 (total damage). In conclusion, vulnerability is the potential to suffer harm or loss, related to the 
capacity to anticipate a hazard, cope with it, resist it and recover from its impact. Additionally both 
vulnerability and its antithesis, resilience, are determined by physical, environmental, social, economic, 
cultural and institutional factors)[8-9].  
 
2.2 Assessing impact and Measuring physical vulnerability. 
 
Measuring physical vulnerability is increasingly seen as an effective step towards risk reduction 
and the promotion of a culture of disaster resilience [10]. Also the Hyogo Framework for Action stresses 
the need to develop indicators of vulnerability as a key activity, and underlines the fact that the impacts of 
disasters on social, economic and environmental conditions must be examined through such indicators. 
Since vulnerability is, multi-dimensional, dynamic in time, scale-dependent and site-specific, different 
indicators are selected in the different vulnerability assessments studies. In the text below a number of 
methods are presented. We will concentrate here on methods used for measuring physical and social 
vulnerability. 
 
2.2.1 Methods for physical vulnerability assessment 
Physical vulnerability refers to the potential for physical impact on the built environment and 
population. This 
of a hazard event and relates to the characteristics of the element at risk and the intensity and magnitude 
of the hazard [11]. 
 
 
 
Fig. 2. Overview of method used for measuring physical vulnerability. Source: BRGM, 2005. 
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Fig. 3. Methods for the assessment vulnerability of elements at risk, Lang 2002.Source: BRGM, 2005; (b) The methodology of 
study. 
 
3. Methodology 
 
The study is divided into two parts. The first part is a secondary data research through books, 
textbooks and research documents related to the Renovation of the Master Plan of Phanakhon Sri 
Ayutthaya Province Project and disaster vulnerability factors as well as the Ayutthaya city. The latter part 
is a field survey of the flood impacts and the cultural properties vulnerabilities. It shows that the previous 
flood has damaged the historic monuments in the historic city of Ayutthaya. To conserve those historic 
monuments, it is important to assess the damages in terms of environmental damage, external damage and 
internal damage. The levels of damage; high risk, medium risk and low risk respectively, are also 
assigned. Furthermore, the historic monument values are ranked as high, medium or low values. These 
two factors are employed as indicators for setting the priorities of historic monument sites conservation 
(Fig.3 b). 
 
4. Results and Discussion 
 
4.1 Place and Environmental of the Ayutthaya historical park and the surrounding areas 
 
4.1.1 Location 
 Ayutthaya is a province in the middle of Thailand, located 75 kilometers from Bangkok, the 
capital. Ayutthaya city has a population of 45,406 families[13]. It is situated in the central plains and 
surrounded by the lower Chao Phraya River, the Lopburi River and the Pa Sak River, local people called 
 Ayutthaya Historical Park is a World Heritage site locating on the city 
island an area of 1,810 rai (2.90 Sq.km.). In 2000 the Fine Arts Department has declared the land on the 
island of Ayutthaya, the ancient city of Ayutthaya, and the vicinity as of historical and archaeological 
evidences. The total area is approximately 3,000 rai (4.80 Sq.km.)[1]. 
 
4.1.2 Ayutthaya Historical City Composition 
Ayutthaya historical city has a large number of cultural heritage assets including historical 
monuments, temples, museums, archaeological sites, cultural landscapes, and historic landmarks. 
The main composition of Ayutthaya historical city includes; 
 Ayutthaya historical park: on the City Island, with 1,254 dugged cannals that connected to the main 
rivers around the city as well as a number of temples located closely in the area [12]. 
 It is believed that this temple was built in the first until the end Ayutthaya Era or in B.E.1893, 
around 662 years ago. The temple was built successively and with great splendor. 
 Historical monuments: The Fine Arts Department has 136 historical monuments and listed 411 
altogether historical monuments from 1935 until nowadays as shown in (Table 1.) [13]. 
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Fig. 4. The Distribution of Historical Monument Sites Around Ayutthaya Historical City Coordinated by the Global Positioning 
System.  
 
Table 1. The Distribution of Historical Monuments Sites in Ayutthaya 
   
Historical monuments Registered  Listed 
Zone 1 30 75 
Zone 2 30 64 
Zone 3 
Zone 4 
Zone 5 
Zone 6 
Zone 7(out site) 
Total 
18 
5 
27 
5 
21 
136 
90 
26 
79 
40 
37 
411 
 
4.2 Assessing the flood impact 
 
 Cultural heritage plays a significant role in the Ayutthaya historical city identity and is important 
to conserve. The 2011 floods have greatly affected a large number of cultural heritage assets including 
museums, temples, archaeological sites, cultural landscapes, and historic landmarks within and around the 
Ayutthaya city. Assessing damage and losses to cultural heritage assets is a site-specific exercise. Their 
diversity requires site-by-site assessments.  
       
4.2.1 Type of damage 
 
The survey of historical monument damage sites in Ayutthaya is based on the types of damage 
which are: 1) Environmental damage consists of areas at risk from flood, ground cracks, landscape 
damages, pit on ground or subsidence, surface water flow paths, vulnerable communities and critical 
infrastructure. 2) External damage which are light damage (wall or decorative aspects) and structural 
damage 3) Internal damage includes interior of affected building (wall, decoration and ceiling). From the 
surveys, it was found that, at present there are 3 groups in Ayutthaya historical monument damage [14-
18]. 
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4.2.2 The disaster vulnerability  factors 
 
 From the reviews of disaster vulnerability factors, it was found that most crucial factors are in 6 
catagories which are topography or elevation, the distance from the river, slope, density of building, 
drainage system & soil type and distance to road [14-18]. The correlation of independence variables is 
significant for the risk layer that influence the physical damage of historical monument sites. This is again 
classified by the degree of damage that has been specified above. 
  
 
 
Fig. 5. The disaster vulnerability factors. 
 
 
 
Fig. 6. (a) The topography or elevation of Ayutthaya historical sites; (b) The distance from rivers of Ayutthaya historical sites 
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Fig. 7. (a) The slop of Ayutthaya historical sites.; (b) The density of building. 
 
 
 
Fig. 8. (a) The drainage system of Ayutthaya historical sites; (b) The distance from road of Ayutthaya historical sites 

4.2.3 Assessing impact and value 
 
It is important to assess the damages in terms of environmental damage, external damage and 
internal damage. The levels of damage; high risk, medium risk and low risk respectively, are also 
assigned. Furthermore, the historic monument values are ranked as high (Ayutthaya historical city), 
medium (registered) and low values (on the list)[13]. These two factors are employed as indicators for 
setting the priorities of historic monument site conservation.      
    GIS-mapping and analysis of disaster risk is in two layers: Layer 1 is a degree of risks at the site 
(high risk, medium risk, low risk) Layer 2 is the values of the site (high value, medium value, low value). 
Analysis is done in order to develop recommendations for management action which will put the high 
priority on monuments of high value and high risk (Fig. 11 a)  
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Fig. 9. (a) The concept of assessing impact and value; (b) The historical monuments sites around the area. 
 
Table 2. Assessing impacts of flood. 
   
Custer score High Risk (181-240) 
21.67- 29.19(%)  
Med Risk (121-180) 
14.17 - 21.66 (%) 
Low Risk (60-120) 
6.67 -14.16(%) 
Total 
Damage site 7 31 46 84 
Average 214.29 146.77 96.74 125 
Min 
Max 
190 
240 
130 
180 
60 
120 
60 
240 
 
Table 3. Assessing value of historical monument sites. 
   
Custer  High Value Med Value Low Value Total 
Group 1 3 3 1 7 
Group 2 6 18 7 31 
Group 3 
Total 
8 
17 
29 
50 
9 
17 
46 
84 
 
 
Fig. 10. (a) Assessing impacts of flood ; (b) Assessing value of historical monument sites 
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Table 4. The priorities of historic monument site conservation. 
 
Priorities 1.  2. 3. 4. 5. 6. 
Historical 
monuments (sites) 
3 9 10 17 36 9 
       
 
          
 
Fig. 11. (a) The conservation priorities of historic monument sites ; (b) The civil society. Source: 
http://unfccecosingapore.wordpress.com 
 
5. Conclusions 
 
Office of the Fine Arts Department Ayutthaya, section, one of the central government bodies 
located in the local area, has its direct duty to look after the historical monument sites in the area. 
Unfortunately, the management system has excluded various sectors from the conservation process. This 
also means the exclusion of the public around area of the historical monument sites. Thus, resulting the 
lack of public   awareness of participation in conservation and flood protection of historical monuments. 
In the past Thai society had its centre in the temples and the Thais devoted their lives to religion. 
Thus, the process of participation and conservation of historical monuments was involved by the people 
within and surround the area. Unluckily, nowadays this does not likely to happen as in the past. 
However, the conservation of historical monument sites policies should still focus on the 
cooperative tasks in order to enhance people's awareness of historical preservation of common heritage. 
The policies should be effective but flexible enough to offer alternatives for the management of historical 
monument sites and to encourage the local people to participate in the process. 
gy for the 
conservation of the historic city of Ayutthaya as it aims to encourage and educate the local people in the 
process of public participation in historical monuments conservation. This also could promote public 
awareness for the conservation of the historical monuments. 
The analysis in prioritization of conservation sites should also be a part of the conservation 
process as information provision for the conservation planning and flood protection for historic 
monuments in the future. The conservation and protection of the historical sites will not be complete 
-
conservation of tangible and the sustainable future. 
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